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m m m 

W?3-mmB$k CTittPfipUOV^ rheumatoid arthritis : RA) tenBLMM 

#7>>T£<gT&3o ra <7)#mtbT« (i) m®M<omm* (2) mmmi&om 
mm mm <d&wjslu x m \z <t o mmi $ n ^ © m±-c $> z> . 

(ADP-'J#— X) *U^7- fcf (Poly (ADP-ribose) polymerase: PARP) 
113 kDa Oi^$T*5. PARP ©N^SfilC^ftT-S 2M©Zn 17 ^ • 

II &^tT»*&»^>/ , «*K: — Z3^>75 H7T->y*7 ^7 X/^rJ- H (nicotinamide 
adenine dinucleotide : NAD) tf) ADP-U 7^— XgB£r]l ^LTU < MjfoSrWJ-S d <t7&* 
*Db*lT^5 0 -5-Wfc86ig«|7^ PARP OftmtteMti&ft NAD RZ£ ATP <£m&tem 
-£ J £MMW.'\tm< t^AbtlTl^ (J. Clin. Invest., 77, 1312-1330 (1986)) . 

tfcUTNO *»iStt3*3[i . fe -5 1 >te ZL tl e, ©SlS±JEK«f T* -5 

j£<aie>;jTO>*. :©iintn no, fi&te&as, w+y-hUMii-p 

T£ Cfc DNA m<Dmm$: PARP fttfgfll * L, X*;U^— tt*8£Ja^fci|&ai 

(Proc. Natl. Acad. Sci. USA 93 1753-1758 (1996)) . £7c 
PARP <Df£t£4t z. <h tcick 0 ^^NrOKBllgSin **3ft < fflifU'J $ *i* d t =MJ 

b^i^oTHS (J. Exp. Med., 186, 1041-1049 (1997), Immunology, 93, 96-101 
(1998)) . 
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ra s^k&ux, mmmmMr'um'&mmm±mtfnmisT^z>z£ (z. 

Rheumatol., 46, 227-232 (1987)) , mWW.& J^lkti^CO N0 2 "-< ^->S^¥Bfl(Ctfjjn 
UXV^dt (Ann. Rheum. Dis., 51, 1219-1222 (1992)) , 3fcW$Cf^c::fct}X DNA 
«<7)}f^7&^jl)DLTV^ d £ (Ann. Rheum. Dis., 51, 8-12 (1992)) , NAD SMffM 
4>LXV>£ CI t (Int. J. Clin. Pharm. Res., 14, 57-63 (1994)) ^fCD^Mfr £>> PARP © 

fi£oX, PARP ISS^M RA ^(iC6ttSMttEi«ittTtfflt^ 

parp ia«S'i±^^KT^>y-r = ^/-;n£^£Lxte, W097/04771 




R' 

ROs WO00/26192^-^fg(CTfe<t^^I. 




mm £ n x u £ . c: n ^ ^ > \/-f a y 7 - ;n£*s#: a ^ > v-r 5 y v - ;u co 2 & 

C0^S«7x-^S^Pg^$nXV^„ fLT, Cnt>«7)PARP|5E*?5#ti^437F 
3fc^X&o7c, 

^ x . parp mmm it ra £ « u tx s&atttgm cD^m t l xnnfc^ 

^SrgB^X^fctfX^ ^X«P£«^i4©*X+^J£X#^> PARP S^JteJL 

ffl^nt^bf, «nfcis«^'i4^wr^M^ parp mmmom^mm^nx 
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■i 5 3^/— ^M^fc^^tlTl^ (J. Med. Chem., 33, 814-819 (1990)) ifi % 

it&ty<Dm&\z^^T\tfcm.mm&<o?)-&$&&zn. parp ^<D{^m\z^>^T\tm 




H 

r te. 7i-jk 2-yV)i. 2-^x-;k 3-^x-jk x«2-enu;i^* 
^fssBwra, parp &mm-$-%ikt;mz^>^®.Mmji,*i&$k, 4mzmw& 

<d t> )i n -< tf 2 (4 ^\ j- a gi g £ £ ^ > v -f s ^* y— ; pgt&tta* & 

0& PARPlESJ£te£*rU parp ©BB-^-TS^Sco^Bfr, b < tia^ag <h 

EP-fe. *5fiWKJ:n«. TIE— «SC (I) Xtt (II) t*Sns^>l/'f 5^1/ 

Mz$\zz\ftz<Dimy~iz2m&±&mmf$.ft£LT^m-?z>m.m, &tz parp 




r 2 

(I) (in 
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G 1 : — X° — Y 2 — Z 1 , (ii)-X°-Y 3 -R 5 , (iii) — X° — Y 5 — Z 2 * (i^-X'-Y 1 
-Z\ (v)-X'-Y 4 -Z 3 , (vO-^-Y'-Z 2 . (vii)-X 2 -Y 6 -Z 3 X«(viii)-X 2 - 
Y 5 -Z 2 T^$n^>», 
X° I $p"o\ 

x 1 : c,.»7;i'+>>xa co-c u7 7J^^>> 
x 2 :c,. 12 7^i/>, co-c 8 . 12 T;i/=^ix>, c 2 , 2 7i^-i'>, c 2 . i2 t;u 
- 1/ >> co-c 2 .i2 t;w^t - v >x\$ co-c 2 ., 2 u >, 

Y 1 : CO, N(R 3 ), CON(R 3 )Xfi^-a-, 

r 3 :h, fS^y^^xteco-ig^T;^;!^ 

Y 2 : C0 2 Xte Y 1 KlgE«©£, 

Y 3 : CK S, N(R 3 )CO. O-CONH, NHC0 2 . NHCONH, NHCSNH, CONHNH. 

NHNHCO, 0-COC0 2 , O-COCONH, NHCOC0 2 , NHCOCONH. C(NH)NH. 

C(N-CN)NH, NHC(NH)NH, NHC(N-CN)NH> S0 2 -0, S0 2 NH. S0 2 NHNH 

Xli P(0)(OR 3 )0, 
Y 4 : C0 2 Xte Y 3 tCSH«©S, 

Y 5 : SO, S0 2 , O-CCX N(R 3 )C0 2 . NHS0 2 X« NHNHS0 2 , 
Y 6 : Y'XtiY 4 \Z$BM<D^ 

Z 1 : SIfT^5^^T^t?)Ii*^LT^TfcckV^fDli, 

Z 3 : HXteZ 2 KfEi!cCDSo 
RTI^tto ) 

-em&Mvkis. t{&mT)i3F)Vi tlx. l < «&5!sgc 1 ^4(D<&mT)i* 
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^W+VST'li$nx^TfeJ:< (^-^VSiOI^$tl«> 1,3- v?** 

truv^k t°u^'y-Jk t:U5i>'-ju> t°^^-;u. ?u;k ^x~;k 
t°o>j;k ^-y-yujk ^7Vu;k -r^vujk ^h-7\/'j;k ^>77 5 

u;k */uxjk ^7-vu-jk *y*-truxjk t°ou^;k 

tf^Ui^k ^EJl^'JXJk tf^^xjk t^'/'Jy-Jk <5^V'Jy-Jk 

v^^V^XJk 8-T-tft'i/^P[3.2.1]^^^>-3--f 9-7+f P[3.3.1)/ j~ 

>-3--TJk 3-7lftl->i7 0[3.2.1]^-^^>-6--r;l/, 7- 7 if tf">^ □ [2.2.1]^^ >- 
2-f ;k 2-7 if hU y^n[3.3.1.1 v ]f*>- 4 ^^- l-7-tft*->£ D[2.2.2]^"^^> 

-2--r;k i-Tifti'>^o[2.2.2]^-^^>-3--r;k l-71f t^>^□[2.2.2]xt-:!7^>-4- 
-f;k 3-7-tfX t°P[5.5]'7>5 :r ^>-9--f Jk 2-7+fXtfD[4.5]x;*J>-8-'f ;k 2-7 
if X tfD[4.4]7 ^>-7-<;kRr/8-7lf7> t° □ [4.5]^ >-2--r;PS^^tf btl5 = 
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K:OX«SlfS:lWLTU^fOllT^oT, ^SItt^$ft^A 
SfSKH k°D'Jy-Jk fcf^U^jk ^EJUzft'J-Jk \i^~J~)V. h°^V'J 

iSf, x(i. c,. 12 7;i/^i/>. c 2 . 12 7;i^- c 2 .i 2 7;i^~ k>, 
co-c,., 2 7;i^k>, co-c 2 .i2 7;uy— u>xtt co-c 2 ., 2 7;i^-k>£, 

Y teU ig<g\ CO, N(R 3 )> CON(R 3 )> C0 2 , 0> S, N(R 3 )CO, O-CONH. NHC0 2 , 
NHCONH. NHCSNH, CONHNH, NHNHCXX 0-COC0 2 . O-COCONH, NHCOC0 2 , 
NHCOCONH, C(NH)NH, C(N-CN)NH, NHC(NH)NH* NHC(N-CN)NH. S0 2 -0, 
S0 2 NH, S0 2 NHNH, P(0)(OR 3 )0, SO, S0 2 > OCO> N(R 3 )C0 2 . NHS0 2 Xte 
NHNHS0 2 £, Ztt, liS^bl^Tfei^IUJWk IM^WLT 
UTfei^y^DTW, SJ&S^bWTfcJ;^; 7 U — ;k 
L/T^TfciUAfaiSXtt H ^t.fib, Y d«, SO, S0 2 , O-CO, N(R 3 )C0 2 > 
NHS0 2 XteNHNHS0 2 ©*£, Z tt, H^Cl^^t. G°i¥£)gJ&X£ LT 
£«9£F£L<«, ^-X-Y-Zl:^^T, X^C r Cg7Ml/>*^Y^ 
Xte N(R 3 ) ZliiM^lT^Tfei^ArDiST^D, X*«C,- 
C7Ml/>iiOY*iOXttSO*^ ZttIii^bT^T%J:Hli7 
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^TU-Matia^iTUTfei^fosiirSo, x afi c 9 -c 12 t;u 
*V>. CrCnTJVtr— u>y.\zc 2 -c n 7 a*-UxdM£>^ Y o, s 

X«N(R 3 ). ^o. zteH. fi&££^LTl*Tt>J;^te$7JWk 
tLT^Tfei^->^D7^;k UT^T J: V>7 U -JUXteg 

S;-X-Y-Z l'4oV^T, X ^ C,-C 8 7J^l/>A^ Y ^^coi^, z\t 
gJ&X£*rLTVVT*>cfc^'\708tKT&<9, x a« c,-c 8 7;MrU>*^ y # 

^LTl/iTfcil^rDlST'^O, X C 9 -C 12 7;l^k>> c 2 -c 12 7;i^ 

-1/>X« C 2 -C n 7 JV^r-UXDmS. Y li&a a\ S Xtt N(R 3 ), frO, Z 

-Zl;i3^T. X ^ C,-C 8 7;^l/>*0 Y Z«iM2:f LT 

l^T : bctV^^D^S"efeD,X^C 1 -C8T^^rl/>^0 Y ^OXttSOl^ 
Z tefi&g^W LTt^T*> «k ^7 >J -JUT* 0 , x 7^G>-C, 2 7;u* 1/ >. C 2 -Ci 2 

y;u^r- i/>xs c 2 -c, 2 u y ijis^. z teMJ&S* 

- c,.2o pHtTkffcS* sh, s-c,. 20 ^b7K^S> co-c,. 20 £Hfc7fc^S, co 2 h, coo 

-Clm^tK^S. CONH 2 , CONH-ffijK7;U+;K CON({g$mU4^)2, NHCO 

- feWlTJl*)^ NHC0 2 -{£J^7;l'4 i ;k NHCONH- E^7;U^Jk NH?> NH- 

<Si^7A^;k N(is^7;i/^;w) 2 > cn r# NCka&fc£fr*>is«i:9a&sn*»T 
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oh, o-<£^x;i^;k sh. s—f£»7;Mr;k co-^Ml7)V^)V, co 2 h, coo 
-f£ii&y;MMk conh 2 , coNH-fg^7";i/^;k coNtfMTJi^kv nhco- 
NHco 2 -{£^y;i-^;k NHcoNH-f&^7;wi/. nh 2 . nh--(£ 
Ntfg^7;Wt/) 2 > cn R^'N0 2 *^b7^^i^i;D^$n^s-xrfe 

<d mtkm t l t ffl v> 5 z. t ^ & * t & n \zmrn. m^fiK £ u < 
£nfcf&$fcy;u*;k oh, o-c^o^bzK^S, sh. s-Q. 20 ^k7K^», co- 

Q. 2 o^b7K^^> C0 2 H, COO-Q.^JpHLtR^sS, CONH 2 > CONH- )l> , 

coN«g^T;p^^) 2 > nhco-®^t;1'^;1/. NHco 2 -{£^T;u^;k nhconh 

-&m.7)\s3r)V. NH 2 , NH-{£$mi^;k N(fg^T ;U^^) 2 , CNM'N0 2 S^ 

<btzZ>W£K>mfctstiZ>m-C$>K) , ll:^KH teSRTJM^k /\ay>s.r/ 
0-MT^=^;U^b^^>S¥J:D)l^$n^STr$)-5)o CtlbcDg^X^ 1 ~ 4 j@ 

R 2 iLTttHX(iii7J^Jk A<hLTtet:°D^;k h°U^-;k t°U5>>-- 
;k t°^-;k 7'JJk ^x~;k h°n»j;K ^u-yu;k ^y^Jik -f 5 
^/u;k ^h^VU;k ^>^7 7^k ^>\7^xx;k ^>y*;*^-tJ-7U;k 
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-;k -»yu-;k tfDU^-jk tr^u^;K ^;u^g-;u, e^^^-jk 

f^^ij^-;K -fi^VUv^k ifc^Efcf^v^k ^h^tFn^xjk 

□ t°;uS> 2-^DP7oiy^->yDti;i/g, 2-y7y7iy + y7*otm 2-7* 
;i/:7x/*v:/afcf;i'S, 2cho7xy^-/7*aejH> 2-* h=^->*;u#— ;p 

7x7 ^->7D 2,6-y^OD7iy+y7Dejl/S> 3-^nn7xy^y 

7'Dt';kl, 3-(2,3-v?fc Kn^>7[l,4]^t*'»-M JI/)t+y7D tVUS, 4- 
V*)7)V*u*?-)V'7x.;3rzs-7u\f.)Vm. 4-7D ; E7x7^y7'Pbf;H, 4-X 
hD7i/^y7'a tlJkS. 4-yt H^>7'x;7^>'7nti;kS. 4-^^^7aiy + 

yJl/7=yi> y^7D^yJM?Jk7i;S. 7x^^7 5 71, 7x^7 
n¥)lT =i 7i/^yXfJk75;S« ^T-S^l^^y^ 7x-JU7°nfc? 

2-(^^-7x>-2-<^)-lH-^>y-f 5^ % /-;i/-4-7j;i/#^-tf5 K, 2-(2-* h + vtf 

u ^>-5--t;u)-ih-^>vW s ^v-;u-4-*;^^+t-5 H, 2-(2-ifjP7 5 7 tf u 
> ; >-5-^;u)-iH-^>y-r 5^v-;u-4-#;i^=ip-y-5 2-(t? u > l >-4--r;k)-iH- 
^>7H = y7-JM-^MW5 2-(i-y ~;i^t°^u > J >-4--r;u]-iH-^>y 
-r $^*v'-;u-4-^;i/^+-y-5 h\ 2-{i-[3-(^^-7x>-2--r;u)yae;k]t°^u 

-4--f ;U}-lH-^>y-f 5^V-;i/-4-^;i/^^it5 F,2.[l-(2-7iy^yI^)kX 
'JS?>-4--OP]-lH-^>V-f S.?V— ;k-4-7j;W^^+»-S K, 2-ll-(3-7i/ + y7D 
e^tf^'J ^>-4-^;U]-lH-^>y< 5 ^V-;i/-4-#Jk#^+>-$ H. 2-{l-[3-(2-^ 

□ o 7 m y ^->)7a tf;u] tf ^ u -^>-4-<^}-iH-^:>y-r a ^v-;i/-4-# ji^^ 
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?*/—JV-4-%Mtt$ H, 2-{l-[3-(2-yj; 7 ^ S *i/)7°U\d)l]\d^\) 

-r;u}-iH-^>y-r$^v-;M-^;u^^-y-5 n\ 2-{i-[3-(2-hU 7MD^^ 7 
2-{i-[3-(2-* 5p;u 7 ji y * v)7°n t: tf ^ u >-4--r ;u>-ih-^ >y-r ^ ^ 

-4-#;U#^-t)-S h\ 2-{i-[3-(2-~ hD7xy^v)7°Ptf^]t:^U^>-4--r;i,}-iH- 
^>^5^7-JM-*J^^-!t5 K, 2-{l-[3-(3-?QD7x; ^^^O tf;P] tf 

u ^>-4--r ;u}-m-^> \at 5 ^y-;u-4-^;i,#^5 h\ 2-{i-[3-(4-^ dd7i 
^+'>P' D ^^]^^'J^>-4--r;i'}-iH-^>y<5yv-;u-4-^;p^^ij-s h\ 

2-{l-[3-(4-h 7 )V*U *=F)\,7 3, ; *^y°u¥)V}\L^) is>-4--( )V}-1H-^>V 

-f 5^y-;u-4-^;u^^tts k, 2-{i-[3-(4-^d^e ^^y^->)^nt";u]t°^u^ 

>-4-<;U}-lH-^>y-ra^l/-;W4-*;W^^1t$ H\ 2-{l.[3-(4-ZhD7l/ + 

^)ynt^]e^u^>-4-<;i/}-iH-^>y<s^y-;u- 4 -^;p^^-y-5 h\ 2-0- 

[3-(4-y > ^y 7 iy^y)7D fc^] fcf ^ ij ^ >. 4 .^ )l } . m .^ > 5 y >/_ ;W _ 4 _ 

*;^^-tJ-s h\ 2-o-[3-(4-y^;w^aiy^~>)yptf;u]^^u^>-4--r;u}-iH-^ 
> i y-fsyy-jM-A;i^ma b\ 2-[i-(4- 7 x / + y 7? tx «j y >-4.^ 

;H-lH-^>y<^V-^-4-#;l.^1t5 h\ 2-[l-(3-7xZJW7'Ph>)^ 
U^>^.<;U HH -^>yV5^V-;U-4-7j;^^+hS h\ 2-[l-(3-7x-;l,-2-yD 

*^W^t)tl R^HTSSi^, -jR5t (I) ROC (II) 
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iSTSli ttit Prog. Med., 5, 2157-2161 (1985)^> rmM&<DM& J 

w&<Dmw&*>* ^m. mwt, zfu\d*>n. ^-o>m. ^a^i, y 

-r s. 

^yJHIt^f), -€-tie.©«ai3SdlbTtt^A«^»J — > (Greene) RZtO V y 
(Wuts) ^ r Protective Groups in Organic Synthesis (31 2 Jig) J tCfBi&GO^USS: 
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(III) ( I ) 



lXrJMk^«n?*5 (in) ^7>^r7<J:M$t75 KlkL, * 
S89Mt£tt (I) *»iS-rs^T?»s. SJ^tt7K. y^y-;k x^/-;^© 

7;H3-;WS. N,N-y^^^A7 5K (DMF) , f h7tKD77> (THF) 
m2M& (R=H 

*SS^«> #JW#>»fl2#*n?&5 (nia) £«£$J S^^n^**,;!, 
<DCC) , y-fy7°Ot"MMy^=F (DIPC) . l-X^-3-(3- 
y^?;i/75/7'ot:j^My<$H (WSC) , U'-^tfx^k'X-lH-f 5 ^ 

(cdi) ^) . *-&tc«fcoTfi, mizmm (mz-i*. N-tFo+->x^> 

>-C5K (HONSu) , l-tFD + y^>yFiJ77'-^ (HOBt) «) C5#^T, 7 

>mt<£® (ma) ^tKD+yi, 7sy»«os>SJc»tt7iMS*wr**^ 

ns^isit, *&wit&® (i) 

-^k THR l j4 -^^-^>^(DX-^;U^ DMF. ^ 5PJk*;k*4^> H (DMSO) , 
^3iS (IS A ±©ffiftSXH-toj||(i©^jft) 
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(1) imm.^K^\z^7)v^Mt 

H(DT;w^;w\^-r Fxnii^^ >x;p*x;i/Xtet^k p- wux>tju*x;M£ 
mm~f> ^inT~ip^TnfT^n^. zK^k-x-bu^A, Tkimk^ucA, u^o 

h\ ^'J^Atert-^h*^ K, TK^Hk^MJ^A, 7KSHk# U ^ A, m&± V >J ^ 
A, e*m#U ^A^cD^S<D#£TKSJfc2-&^<D7^\ HJc^RmtCitfT^lt^i 

(2) m.7t&07)l*Mt 

F^3B*tt##lii r^l£{[^M(fj§4){£)J 20 # (1992 (^LS)#tClB«fe 

(3) T5hMk> XM>75FWlXrJHl: 

{k^#H r^fl^tf 4 JK)J 22# (1992 50 (*,») mcfE«cDyj^{cJ;0 

(4) blkRZSOUTlt 

(JJyfty^xZj^X^U^ (DPPA) iKDKfc\Z<k-DTftt>ttZ>m7i; K £ 
Curtius tefe-T^-i^J; 0, — ^75 h'(D Hofmann ^te^Uct 
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*56IB-ft'&«l*l©JR3PMfc'&«j (III) ROC (Ilia) te, ^JA«TI2-&^jgKSt^$ 




H H 



(I"a) (III) 

(5S4 1 , l 2 -co-a >m (l 2 =oh) Xte^cDrafcttSf^^T. jloE 

^MftfA^ya/gJcJ&^x^^Wb-a* (v) tc-ft^ (vie) $K$tt7 

5 FIH^# (VII) SJfote, HuBE^3S8ft (3) 7 5F^L 

(SMfcA) JKsS; (VII) T^£tl£75 
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mm. <)>m. *?>7.)i*>m. p-b;ux>x;i/*>^ hU7MDStE b 

(mitB) «fty7 5 /^&«ib-&^ (IV) ^7Jl^f t (Via) £ 

£^fbWi;:^2i±;fr;^>$Hb-&#> (ma) £'#£#&re&& 0 s^«?K> x;H3 
7-th- hUJk ^S^'fbzK^, x-^m^i:©^^^^ 
v7ay^lfM^ (IV) <h7Jl/rhKM (Via) i^^^E^^fcii 

if) » «Wt^<» (»Mfc«fc£) , -feU^ivfb^ «H»-feU*A&£) , 

£*) ^^#tf^n^>. 

(HtC) *lSttv7S y^IftxXrM^^ (V) £— «5C (Vlb) T~^k 

sn£#;M*>mffc£& i^f)Wk^« (hi) <&^s^rffi-ea&-5. s 

^tty*7 5 y^.lftxxr;Hb^i (V) htl)l^>mt^ (Vlb) 

>K^©Ktt^T^ff"5. ^L<tt#'J'J>t4 J . )X^T~MTT!t9, 

£7c, y7a;$lfilXrM^tl (V) &> MSB (SBffc B) KSa«0>&# 
i:#t^t{:d;oT%, »jSt5xxf;M^« (ra) ^Mifrsci 

SfifS I Protective Groups in Organic Synthesis (^2}{fi) J llSE(^$ tl7c;fr Jl^ + v'Jl'' 
"tOttl, mt^3mmztiWi(D7^^it. X;^>75 KfbRtfxX^JMb^tf) 
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mm. mm\z* »m> ait, @56. m&it. mm. mmM,. si^D?h^77 

*ftWit&m*mmm#)<D&&j&ftt ixf^Tis. #fcPARPBE#ftufj£*rr 
?n->m* mm* mm&. w&m) , ttfuetmm mxwt. immmmm) , 

(mtf, IK*** W3g^«^) co^^ • 

1 - &5fiHlia% PARP BgMMj^M^ fin vitro) 

1 ) umt&m\-mmv>Wk&.&. 82.5 mM h u x-hci (pH 8.o>, 50 mM mtft u ^ 

A, lOmM^kT^^v^A, 5mM ^^^"X K h— )V, 100 a g/ml t^. h 

26 nM 3 H-NAD *5cfcc/0.06 unit t h PARP ^MlTV^SM^T 

25°C, 3 

2) SJSfflnc lOOmM -□f>7S K SrSsiD-T 2> Z £ ICck 0 M.fo&&±2ltrZo 

3) 0.5 mg trt^* i g G tri^JS^S! SPA tl-XiS^$it Top count 
(Packard %t) IC «k 0 9 ^fg'tt £$J5e L . 

4 ) IC 50 « PARP <D ADP-ribose «-&ffc*£i£<& 50%lfl*T535UiMfc'&4&«ft<h LT 
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$?M9\ 2 > 10, 13, 16, 2 2. 39, 41. 50, 53, 56, 61, 6 
3, 6 6. 6 7, 7 2, 9 2 lCf2i£<ZML'&^ te, 7-50 nMtfMCso^bfc. — ^ 

-f S^V— JM-^JU^^ItS K (J. Med. Chem., 33, 814-819 (1990), no^lCD-ft;^ 

2 . ±mj&%k PARP M^fet^flJj^l^^ (in vitro) 

1) J774.1 *fflfl£ (W7,m%I^ZU7 T-^MW&W) £ 25 mMHEPES fecfc £J? 10% 
«^jfam^WDMEM^^lCT5xl0 5 i@/mHCpML, 37"C, 5%C0 2 O^^TT 
24Ptr^«bfc 0 

2) fifc!^fc^$>te28 mMik-ffc^D 28 mM t&rt:^ h 'J £ A, 2mM»^ 
^iy^l A, 0.01%:^ h — >RD^26nM 3 H-NAD ^r^tf 56 mM HEPES (pH 7.5)iS*l£ 

3) DMEMig%^±IB^^<i:S^b, 37<C, 5%C0 2 ^#TT 15 Lf Co 

4) ,*fflB&£^ 5% h U Z UUWmZ.~Zm$'\%L. 2%SDS, 0.1M NaOHtl^O^U 

5 ) IC 50 PARP <D ADP-ribose M^tftiVtZ: 50%l®#^£fitiM:^$rii^ L L-T 
3. *f-1 : £-*¥>mm%m#: (in vivo) 

1) 6~8i!^t£Balb/c-7^7, ( B ^ ^ —)V7* U A-) ^Hifcll&Ufco 

2) T 7,^1^3110^^*0^, gS^7K<hU7to 

4 ) &n.mt^mmmm& % v ^ te^as ^ ±ib Baib/ C t ^ 7. KmMtDffl a t £ -5 

IC 5 ml/kg tIIgPS4Lfc. ^ttfei^tt^BB^( C «^-e^^ 0.5%^^JHl 
;UP-7,?r 5 ml/kg \ZX^VtZo 

5) -tf-fW> (Sigma) te^JS&^zMCcfc <9 0.5 mg/ml ^ J; 5 L , ^ 
^Oi^P^i:|plB#^ 1 ml/mouse {CTlIfi£f^I^# LTCo (^14^M^tC(i^Ji«7K 
£ 1 ml/mouse (CT)ltll2l*)&-5- Lfc. 

6) +rV^+f>&#4f$r^ic&v^.x<DiitJi$£5 mi©o.i%v^u>M4it 
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7) ®WVtcMJ&m$celHak (B*%K) (CTzI'J^Lfc 

8) ED30 ttif-f^-lf >fc«k^TBlJKfc«ai;fcimjte»* 30%mMH-r*tt«-fb^« 

#d£#|2, 10, 4 1, 5 0, 61, 7 2fclB«©^«ftt, 3-15 mg/kg(7)ED 

30£^cL£:. — 7j, hb^b-&t»2-(4'-- h P7 x-;p)-iHA>y< 5 ^y- ;U-4-# 

H (WO97/04771, §£d£^JllCD{[^3) 30 mg/kgTf1^£^£&^ 
4 ■ J7-y >m$£mB0$: fin vivo) 

1) 3mg/ml^->II^D^-y> (n^—trymm^) 8ml tl^M^FCA (Freund 
complete adjuvant H37 Ra, DIFCO Laboratories) ^+^tC^-& L, ££14 DBA/1J T>> 

x (B*ft-MU;H mm^^iic 100 w it^Ml^ 

2) 21 Bt£, ±fB<t|pitiHiaj]p^bfe. 

3) iiiPfeaE 0 £ 0 Bg£U l®^{C2tlI(D*iJ^-e#:M^ c fcUC :& ^ ( 7)KtS^ri 

4) I^t^«0.5%^^;U-t;i,D-^^^tLT, l, 3, 10&£tf30mg/5ml 
©»ftT!*»U 5mMcgOIBflITl B lMP&#£21 BgMfrofe. ft 33 
»tt*£OTte*HlBS¥K: 0.5 % ^ 5P;U-fe;i, □ * 5 ml/kg KT&# L 

5) Mfete&izmBWji&fctLT&Ttmzmm—KfetonTmm uuciarea 

under the curve) tLt^Lfc. IBii^X 3 7\ZM hX\t steel i^M^W]\Z 
H L T « Dunnett * ft ^ p 0.05 J^TCDiJ-^ & tlf;„ 
^fg^-ffc-g-^te, ±|Ein vivoIS^tC*5l^T^^Stt*^L7to 

^Wit-Sty) (I) X«^-c7)^#Wtcl^$n#-5^(7)iax«2Sl^±^# 
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&*\zm?\. fim. xy'-tjvm. m&m. mm. mmmiz&zma&s-. xwu 
mm^ ffimftm<Dizmm. ^m. &mm. m^. m&mmm. mmm. 
m^m^nm. m^mmm. mmm^tm. p%Amm\z£z>}mn&-$-<D^?n(D 

*m£\z&&mu&^<Dfz&(Dmfcm}&%]tVTU. mm. mm. mmmmmm 

te&Mi#h #ix.«'x^r u >Si-7 At oisti^ a;^^ >> > ^ 

mn&i§-<Drc®<DWite®.mmz. mmm\z%m^ri^%m. mm. mmm. 

x^y-;u^^tr„ dw*a^tt^ffitt^^S"j^^"5i^bS"j. Sissy, mmitm 
(D^otm^m. vr&m. m^m. i$mm. mmm^mvx^x^^o 
#mn&-5-<Dfz&(DizmMfe. mmoTkVkxmmvkoymm. mmm. fim&s 

«) £<D=fc?&Mlifc#5«u £ btc#?fi{fcg<J, B&JBJW. sutaj. 
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u-g§jt:, j-=L~y\ B&fomAM;m*m^T&-5-ztiz>. 

mnmn&^om^. laon^-mu. ^sy^D^o.ooi-ioomg/kg, 

<te 0.1-10 mg/kg ^jl^T$> K>. Ztl& 1 IUTab^Vitt2 ~4[5J(3^ttT^-r-5)o 
t*M£-^£tl£*§-&te, 1 BOiS^fite, ^ Ac DI^I 0.0001 10 mg^g^jg^ 
T, 1 B l!Hj~1I^lHl{3^t-tT^-r^o I9ti5^^.©^^, 1 
#MMifcD It) 0.0001-10 mg/kg 7^ig^T\ 1 B 1 H-^^B^^ltT^T-So £ 

tz. mmn\tLTi$, #:fi^cD*tjo.ooi~ioomg/kg £ i b i m-^iHiiz^^ 

2,3-y7 5 y^lfi/^XXfJWi US5380719 tCgBgcCD^^Kck 0 gfit 

###J 1 

m-£®&t\-ui20K:i?i2mmmwLfc. ot. tsiaoMi, intx^ 6-(4- 

FAB-MS(M+H) + : 266., 
###12 

FAB-MS(M+H) + : 242o 

6-(4-7 x-;M3-^^ ~ Jl,) - □ f >S ^ f^XXr^ ^T##«1 2 £ 

ItTOclt, ffiM© 6-(4-7i-;w^>;i/)-zi^>^^^;ux7 > ^;p^i^Mfe^tt 

4£»<h LTtt/to FAB-MS(M+H) + : 270, 
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@#<hbT!#fc 0 FAB-MS(M+H) + : 228o 

cO(E)-6-Xf L U;i'— n^>®f^rMfeS#<i:bTt#fco FAB-MS(M+H) + : 226., 

fflS£© 6-(4-7ai— 3^>^**8feH#t LTf§fc. FAB-MS(M+H) + : 
256» 

5-^7 d d-3-- h d 7 > h 7— * / -Mmzmmfc^mx. 16 b# p^nn* 

Hfe@^tbX#fc, FAB-MS(M+H) + : 231o 

n&mi&<p* ^rt? w i*-mm&&.T * 7Kmmmn.T\zmf&m7tvx. 2,3-z? 

75 7-5-^ OD^|tt/5 1 ;HXTJl'^6i^i LTf fc. EI-MS(M') : 200» 

2,3-v75 7^If i^^^XXf THF *K h UlW$>Rtf 
iSlt, 2-7 S 7-3-[(ft 7 x J^^*"Jb)7 5 7 ]^ If ? JUX 

i o 

-rD^>&£, h'Jx^;U7S>S.^ thf ©S^fiff, ^DO^-fy^f 
;U<hRf&&. 2,3-v7 5 7$ISlf^^xXT^<!:^$^ J^T, ^StCetO 
*S$3LT\ 2-7S7-3-[((f'J y>-M;^M-^)7S7]^lfi^^X7sT 
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1 

2,3-y7 5 y^lf t/^XXT;^ DMF °{&mz, 6-?UU-Zl^>®, 
WSC • HC1 JklS HOBT ^SCiOiilT 2-7 5 7 -3-[(2-£ ODH 

1 2 

#%0>J 1 3 

lt, 2-(^^"7 3i>-3-<;u)-iH-^>y-r ;v-4-^»;u^^->^— h 

1 4 

^OmmisT, 2-f77-^-2--f )l-m-^>V^ 5^V— Jl/-4-#Jl^^>- 

###J 1 5 

2,3-y7 5 /^S^^^XT^Jl^J;^ lH-t°0— ^-^m^k K©^ 
B^KIB (II) 7KfP#5R^zK?:]fIDA. m^LTc iiTStt 

Tco mmz 1M zK^t^ h U ^A7K7M£JD;L> pH fe6KLL 7K£lJQx.fc&. 

o**MUT, 2-(ih-H □— ;u-2--r;u)-iH-^>i/'f a^v— ;p-4-^;w^^f-> 
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#%#J 1 6 aWb 

* =?J\, 2-^ > \7[b]^:t 7 x. >-2--f JWlH-^ > l/< 5 ^V- Jl/-4-# > ^ 

)V-m-^>'/^( )l-4-%)\,?$*~>7— b (16 a) "BClf 2-^> x /[b] 

^7x>-2^Jl'-3-^fJMHA>y'f$^/-;M-AM^y7- h (1 6 b) 
S:ifeS#<!:tT#fc. FAB-MS(M+H) + : (1 6 aR^b^d 323o 
1 7 

* 2-(2-^ d p tf u is >-5--f ;u>ih-^ > »Af s ^ -> ^ - 

h y-)l/R<^ 1M 7K^-fb^- h U AT^m^ 50°CTiP7jC^bT, 2-(2-^ D 

p try ^>-5--oio-ih-^>vw ~ ^v-;u-4-#;i^>^£^i&;ift;fc£ b-ntzc. 

#%#J 1 8 

6-^7 P P-2-5^^-7 I >-2--f JkH-^>7-f 5 *7^J—)l-4-j3)l-#*is =7 

-h&*?y im 7kmik-3- h U ^ A7K^*Jra7K##?LT, p-2-3^ 

###J 1 9 

6-^5 1 ;P7> h^X )V&%. DMF N-^Dt^A^i-f 5 K chStf^-ttT, 5- 

y'u^-6-^f-)VT> h^-HWt&m&mwtVTmz, ei-ms(m + ) : 229= 

#%#| 2 0 

5-7'D : e-6-^f;P7> h^X ;^cfc<93t^ (J, Med. Chem., 33, 814-819 (1990)) (C 

MS(M + ) : 274. 
###12 1 

5-7D^^-3--hn7>h7-M (SC^ (J. Med. Chem., 30, 843-851 
(1987)) ICfBi£cD75&£|W]*itcL-r, 4-^n^-3-^ J-)V~7 x U > =fc D ®Bt) £tR@£ 
fc^ h <J ^7X^4^ 10%A7^»7A-^^#^ET, 7KSS?SI^TtCiifi4M7cL 
£. SM^IMittittit, St^Hl (ii) 7Kfn#)#^T, 
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##0>J 2 2 

<U> ? >-4-*;i/^>m, WSC-HClRtfHOBtSrjta*.. ^?ST— &Jft#Lfc. HJfc 

u 2-(i-tcrt-y h^a^tfxjudwj v>-4--t;W)-ih-^>vW 5£*V- 
###y 2 3 

2-(i-tert-7* h ^ u >?>-4--r;i/)-iH-^>V-r 5 

;P)-1H-^>V-T 5 A-tDV^^-V^ HSrfifet»* £ bT#fc„ FAB- 

MS(M+H) + : 360= 
2 4 

2-(l-tert- 7>^y*j^-;i/tf^iJy>-4-< ;l/)-lH-^ >7^f = ^* x 7— )V 4-77 

yyatf^x— t^#it, 2-(tr^u v>-4-<;i'>iH-^>y< 5^v— ;u 4- 

FAB-MS(M+H) + : 245o 

fktmmzvxmii tc^-r#%#i2 $ms2 6©{b-o#»^ 1 ooys^t^i 

MiZLXmi IC5kT###J2 7~3 1 <D{£&QS&, #WJ 1 lO^^^lCbT 
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« 1 ICtkT###iJ 3 2-4 3 (Dit&Vi * , 1 2 O^fe <h (TOtC b 3 (C^ 

•T##^J4 4~6 5<7ML-&^£, ##0>J1 3(D^^<h[WJ^iCLT^3(C^-r##^J 
6 6©^*S, ##091 5©^fe<h|5l«ltCbT*3{^-r##^J6 7©M^. 
###J2 1 CD^«h^»CLTS4{C^f##^|7 4<Oit'£M*. ###J 2 2 C7)^ 
i££ PHtt Kb "OS 3 td^-T##^J6 8<Dfl^#j£, ##0»J 1 7 iilTOl;; IT 

g| 4 tC^T###!l 69 — 73, 75 — 87 CMfc^RU^ 2 IC^T##^J 8 8-8 

##0iJ9~l 1R^2 5-4 3 4>{t-&^teg|l 
16 a, 16 b, 8 8M8 9 ©{fc^te^ 2 (C, #%0U 2— 1 5, 2 2, 4 4 
-6 8 4>{fc-&^te^3 lc, ##^!|1 7, 1 8, 2 1, 6 9 - 8 7 (Dit^Wtm. 4 IC 

^£5S0D 1 

2-(2-^ PDf'J v>-5--f ;U)-lH-A:>v'-f ^ 3?V— ;P-4-^;P#>^(549 mg)(E> 
THF(20ml)^M{3 CDI(350 mg)5:SP A, 1ST 1 BfP^Jftfi bfc . MfE^K 7 >^E ~ 
Tta?P(OTHF(l5ml)<&J!jPK, ^i£T-3dg# b & . SM^iEIiL, 5SSE£zK 
StLT 2-(2-^Dnt 0 U^>-5--fJU>lH-^>VW5^^/-;U-4-*;U#^1t5 K(420 

^M^J 2 

+ , -50t:J^T(C?^^lL^:^#:7'> ; E-T(35ml)tC^^;l- 2-(t°'J> ? > 
-4--f JU)-lH-^>^/-f 5^/- JU-4-#;U#3r->^ — h(3.58g)^SDX., 140\:Tr3 BPbI 

fMb^iix 2-(tfU> f >-4--f;i/)-iH-^>y-r5^^/-;u-4-^;u#^5 K 

(2.58 mg)**#Bet»*t LT#fc. 

^JRi*®*. -50r^TK?^bfc&f*7>^X7(15 ml)K*5^1/ 2-(2-£ □ O 

b:U > J >-5--r ;i/)-ih-^> 5 ^V— ;u-4-*;u7^^>-^- h(640 mg)£#nx.. 
l40t:T3 B^Qf^Lfc. JS^gl^-50'CRTtc^LT^^^, £fSi££»M6b, 

L, ^liTX^y— JUA^f|«SffibT, 2-(2-7= 7 eU^>-5--OU)-lH-^>\Af 5 
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^/-)V-4-l3)\>#*V^ H(312 mg)OTM*tlT#fc. 

mmm 4 

2-(2-^DO t*US ? >-5--r;U)-lH-^.>y< ;U-4-^;U^^1tH F(250 mg) 

ISOSy x-;^Pk>7 5>(2 ml) £ loot: T — t&MW b 7c „ hje^M-S-^ £ ^ P P * 

tfU ^>-5-<;U)-lH-^>VW 5^y-;W4-*;U^^1t5 F(215 mg)£Mfe*ft*<h 

2-(2-^ P P M U ^>-5-< JP)-lH-^> VW 5 >$?(200 mg)%.ZS 

40%^^;UT5>7lc^(2inl)^. 100^^8 Bt^iPgiLfco MJfc^^Tk 

-?#1R^ 1M 7KIHfc^MJ ^A7KM£SQ;Lfco 7KB£^ Da^ATM. 
1M i&®?7K£2)n*.T P H5 il, WtBLfc@#:?rztm, ^ill, m^#I(189 mg) 
S^ffco #^nfcm^^(157mg)^THF(10ml)S.^CDI(148mg)^J!jP^., ^iST 5 

mmm.ftvtc* Kmm\z7>^^T^mavrcTHF(20mi)^m^, mux-— 

->*>-5--r;i/)-lH-^>VW 5 77,11/^17- 5 F(78 mg)§MM*tLt 

2-(2-^7 pp tf u i?y-5--t )iym-^>V-l s ^V— ;u-4-77;i/^+)-5 F(60o mg ). 

7 JL^^)l>*)VtS~7°$> >(609 mg)(77 DMF(6 ml)?MiC\ F 'JC'A / F^~> F(357 
mg)^jjPA> 65tT1.5^r B 1»tfc„ R^^£7kT^fRL7c^ 1M it^KS: 
JOPTl, pH4 tLfc. #?ffiL7c@te£*liSl^ THF-7<^y— JPcfc DSISiL, 2-(2- 

7i?f;^^77^nfu > ? >-5-f;w)-iH-^>y-i' s ^/-;u-4-7j;u*^it-5 

F(466 mg^MfetWHi Ll^ffe., 
^^U7 

2-(2-^7 P P b° U i^y-S-i A)-m-^> VW 5 ;P-4-73;U#^1t5 F(600mg), 

^>V)V7 )Vn—)V{595 mg), 18-crown-6(71 mg)<D DMF(6 ml)l£W.lZ, 7J U A tert- 
7*h^y F (tBuOK, 740 mg^iP*.. 95°CT 8 B#Raflt#Lfc. SJfcfi'&WC-, 18- 
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crown-6(291 mg)RlX tBuOK(246 mg)$rS0A> 95 14 mfflmWV. JEtC 18- 

crown-6(291 mg)R^tBuOK(246 mg)£}jP;t, 95 < CT 5 P$fiiJHl#bfc. ^Jftfl"^* 

7KT«RL;t?£. lM*g®fr|c&j)n*., P H4tLfe. tfrmistzmfc&mmg:. THF-* 

^ / -;Ucfc o s u 2-<2-^> is t? u >? >-s--r ;u>-ih-^ > s ^v- 

;i/-4-#;U#*lJ-S K(324mg)<&iSfeif^S<i:LT^o 

*?;u 2-(2-^7 p □ e u ->*>-5-< ;i/)-iH-^>y< 5 yv—)W4-tuv^->^— 

h(767mg)Rtf2&%1-hW2±* h F - ;* ^ 7 -;U?£fi£(10 ml)£, fefW^ 140^ 
^j£^#J&M*iii£, Tk-TfWU 1M ^zK^SD AT P H6 h b 
7c. trtBLfcS^^rrtfX^ *l£fi£#J(287 mg)^t#fc„ ^£n&ffi£j&l& 

KlTHF(10 ml)Rr3'CDI(280 mg)£:flP*., ^fit 2P$rWLfc. KJ&mzT> : E— 
7£t§ftL7cTHF(20ml)£jbP7L> SIT? 2 B EH*** L7c„ J5tf^£M*§U 7K£j!}P 

t°u ^>-5--r ji^)-ih-^>W ;u-4-*;i/^^ita F(i28 m g )£i&t§fe*fr5fc 

2-(tf^u> ? >-4--r^)-iH-^>y-r5^v— ;i/4-7^;u^^+i-5 k-2 hU7WD 

H^^*&£/£4£l(767 mg)> Hf*7— >>K0.54 ml). BK(5 SS)Rtf 1,2- D UX^ > 
(10 ml)(D^^tJiZ h U 7-fe h^->7K^{b* r >m^" h U ^7A(1.20 g)£flP*., SfiT 1 

yj^7A^D7h^77^- (^□□^A-^^y-jW T5|»S8U 2-(l-Fx 

->;pe^u i^>-4-< ;i/)-iH-^>y< 5 &V—)V 4-#;i^*+j- 5 F(554mg)£t#fc„ 
f#£nfc{t£4&£**/-;uK:ig#u 7-7;^ 117 m g £flp*_7cc £.ctcii£ik& 

n&gk S—fr-ftm^M L, 2-(i-KT-'->;Vt:^ l JS7>.4-<;U)-iH-^>y 

-r f 1/2 :7-7^&&(5iomg)£afef&*£LT*§fc. 

1 0 

2-(e^'J^>-4-<;U)-lH-^>y< 5^V-;l/4-*;U^^-y-5 F-2 h'J^;^D 
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@f&i£ffi£/»(700 mg), 3-!7 jc / =^!7°D hVl^O ^ H(215 mg), EK$?# U £ A (1.4 
g), 3*7fctl U^A(150 mg)K:tf DMF(13 ml)©fi-&<»S^JaT» : 8taiJ* Ufc. 

#U60fl i i 

2-(k°^U^>-4--i';i/)-lH-^>y-r^^ > y-JU 4-* ^7^^+1-5 K'2 h'j7MD 
^^&&£/&^(483mg)CD>^ D D ^ ^ >(10 ml)M?lM(C N,N->>< 77n fcf^X^ 
)VT=i> (1 ml) i5«fctf p4;H>7Mr;i/^D'J K(264mg)£ifl*-, ^i£T 30 

y -jp-»»xf^)t5 c: i id «k o 2-(i- h jwx >-4-*;w* -;v> tr^ u 5? >-4--f 

lH-^>\Af 5^y-;P4-i7;U^^-tf5 K(152mg)Sr»fc. ^6M*tUT#fc. 
CAT, ±SB^I»J1~1 1 lcfB^CD77^t|sHitLT^5~8{C^-r^^!ll 2 

jg&% 5 ~ 8 ic, mmcmb'T-z ^ 9 K^-n^n^r. 

S»K ^IC^f tt^Sffl^S. Rex : ##0O#^ Ex : Cmpd : ffr& 

Str : fltifiS;, Me : ;*5^k Et : X3Vk tBu : teit-T/^K Boc : tBuO-CO-. 
Ph: 7jl~)V. Bm'Ov^k cHex : D^^riWk Ac: T±9-)l, Sal : % (HC1 : 
; Ox : ya7SI ; Fu : 7T;Ht« ; ^I54K : 7 U . Syn : SJjgfe (ft 

^«l^]illC^^bfc*J£^J#^Sr^T) , Dat : mWit^ffJr-? (F : FAB- 
MS(M+H) + ; FN : FAB-MS(M-H)" ; NMR : DMSO-d 6 $><D 'HNMR \Z&\-} — 9 <D 
6 (ppm)) o 
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Ex 


Dat 


1 


F : 273 


2 


F : 239 ; NMR : 7.44 (1H, t, J=7.8 Hz), 7.76-7.78 (2H, m), 7.90 (1H, d, J=7.8 
Hz) ; 8.19 (2H : d, J=5.9 Hz), 8.82 (2H, d, J=4.8 Hz), 9.25 (1H, s), 13.75 (1H, 
brs) 


3 


F : 254 


4 


F : 372 


5 


F : 268 


6 


F : 375 ; NMR : 3.00 (2H, t, J=7.3 Hz), 3.48 (2H, t, J=7.3 Hz), 7.21-7.39 (6H, 
m), 7.54 (1H, d, J=8.3 Hz), 7.74-7.77 (2H, m), 7.90 (1H, dd, J=7.4, 1.0 Hz), 8. 
42 (1H, dd, J=8.8, 2.0 Hz), 9.28 (1H, brd, J=2.5 Hz), 9.30 (1H, d, J=2.0 Hz), 
13.48 (1H, s) 


7 


F : 345 ; NMR : 5.45 (2H, s), 7.11 (1H, d, J=8.3 Hz), 7.33-7.43 (4H, m), 7.50- 
7.52 (2H, m), 7.74-7.76 (2H, m), 7.89 (1H, dd, J=7.9, 1.0 Hz), 8.54 (1H, dd, J 
=8.8, 2.4 Hz), 9.04 (1H, d, J=2.4 Hz), 9.30 (1H, brd, J=2.4 Hz), 13.39 (1H, s) 


8 


F : 269 


9 


F : 413 


10 


F : 379 ; NMR : 1.81-2.14 (6H, m), 2.48 (2H, t, J=6.8 Hz), 2.88-3.02 (3H, m), 
3.32 (2H, s), 4.02 (2H, t, J=6.4 Hz), 6.89-6.96 (3H, m), 7.21-7.25 (3H, m), 7.5 
9-7.68 (2H, m), 7.80 (1H, d, J=7.3 Hz), 9.33 (1R s), 12.7 (1H, s) 
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11 


F : 399 


12 


F : 343 


13 


F : 341 ; NMR : 7.34-7.47 (5H, m), 7.71-7.92 (7H, m), 8.59 (1H, dd, J=2.2, 8.1 
Hz), 9.29 (1H, d, J=2.9 Hz), 9.41 (1H, d, J=2.0 Hz), 13.57 (1H, s) 


14 


F : 371 ; NMR : 1.59-1.68 (2H, m), 1.70-1.79 (2H, m), 2.63 (2H, t, d=7.6 Hz), 
2.86 (2H, t, d=7.4 Hz), 7.14-7.30 (5H, m), 7.37 (1H, t, J=7.9 Hz), 7.47 (1H, d, 

J=7.8 Hz), 7.77 (2H, d, J=7.8 Hz), 7.89 (1H, d, J=6.9 Hz), 8.48 (1H, d, J=6.4 

Hz), 9.25-9.31 (2H, m), 13.49 (1H, s) 


15 


F : 253 


16 


F : 374 ; NMR : 3.72-3.77 (2H, m), 4.15 (2H, d, J=5.9 Hz), 6.72 (1H, d, J=8.8 
Hz), 6.94 (1H, t, J=7.4 Hz), 6.98 (2H, d, J=7.8 Hz), 7.25-7.33 (3H, m), 7.45 (1 
H, t, J=5.4 Hz), 7.66 (1H, d, J=7.3 Hz), 7.70 (1H, brd, J=2.9 Hz), 7.82 (1H, d, 
J=7.3 Hz), 8.18 (1H, dd, J=8.8, 2.5 Hz), 8.86 (1H, d, J=1.9 Hz), 9.36 (1H, br 
d, J=2.9 Hz), 13.1 (1H, s) 


17 
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22 


F : 361 ; NMR : 4.52 (2H, s), 7.24-7.40 (4H, m), 7.46-7.48 (2H, m), 7.55 (1H 7 
d, J=8.3 Hz), 7.75-7.78 (2H, m), 7.85 (1H, dd, J=7.8, 1.0 Hz), 8.42 (1H, dd, J= 
8.3, 2.0 Hz), 9.28 (1H, brd, J=3.0 Hz), 9.29 (1H, d, J=2.0 Hz), 13.49 (1H, s) 


23 


r . oov , lNiYixs. . i.yo-z.u i +, \Zxi, Ti\)j /D y^.ri, i, J— /.o rlZ), J.ZZ {Zri, l, J— /.J 
Hz) 7 18-7 32 (5H m) 1 38 HH t J=7 8 Hz) 7 50 (1H d J=8 3 Hz) 7 76-7 
78 (2H, m), 7.90 (1H, d, J=7.3 Hz), 8.42 (1H, dd, J=8.3, 2.0 Hz), 9.19 (1H, br 
), 9.26 (1H, d, J=2.0 Hz), 13.45 (1H, br) 


24 


F : 373 ; NMR : 2.04-2.11, (2H, m), 2.76 (2H, t, J=7.8 Hz), 4.36 (2H, t, J=6.3 
Hz), 7.04 (1H, d, J=7.8 Hz), 7.18-7.37 (6H, m), 7.73-7.75 (2H, m),7.88 (1H, d, 

J=7.3 Hz), 8.50 (1H, dd, J=8.3, 2.0 Hz), 9.00 (1H, d, J =2.0 Hz), 9.31 (1H, s), 

13.37 (1H, s) 
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? : 335 ; NMR : 2.90 (1H, dd, J=16.6, 9.8 Hz), 3.02 (1H, dd, J=16.6, 8.3 Hz), 
J. 63-3.69 (1H, m), 3.71-3.81 (1H, m), 4.22-4.32 (1H, m), 4.41 (1H, d, J=15.1 
nzj, h.jj ^in, u, j-ij.i n^, /.^O" / .ji ^jii, m /jj-/.jo m ^, /.dd ^in, 
: J=8 1 Hz) 7 82 (1H, sY 7.90 flH, d, J=8 1 Hz) 8 01 flH d J=8 1 Hz) 8 60 
(1H, s) 


40 


F : 311 


41 


F : 244 ; NMR : 7.29 (1H, t, J=4.4 Hz), 7.34 (1H, t, J=7.8 Hz), 7.68-7.79 (2H, 
m), 7.81-7.88 (2H, m), 7.94 (1H, d, J=2.9 Hz), 9.14 (1H, brs), 13.43 (1H, brs) 


42 
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44 
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T7T > OIO 


/I o 

48 
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49 
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50 


F : 369 ; NMR : 2.05-2.15 (2H, m),2.23 (2H, t, 5.2 Hz), 2.32-2.40 (2H, m), 2.9 
0 (2H, t, J=7.4 Hz), 3.02-3.16 (3H, m), 3.21 (1H, br), 3.43 (1H, br), 6.90-6.95 
(1H, m), 6.98 (1H, dd, J=3.4, 5.3 Hz), 7.35 (1H, dd, J=1.0, 4.9 Hz), 7.44 (1H, 
br), 7.70-7.89 (2H, m), 7.92 (1H, d, J=7.3 Hz), 8.77 (1H, br), 10.45 (1H, brs) 


51 


F : 371 


52 


F : 341 


53 


F : 359 ; NMR : 2.25-2.46 (4H, m), 3.26 (2H, t, J=11.7 Hz), 3.57 (1H, brs), 3.7 
7 (2H, d, J=11.7 Hz), 4.40 (2H, brs), 7.35-7.61 (6H, m), 7.81 (1H, brs), 7.88 ( 
1H, d, J=7.3 Hz), 7.99 (1H, d, J=7.3 Hz), 8.69 (1H, brs), 11.57 (1H, brs) 


54 


F : 391 ; NMR : 1.90-2.40 (4H, m), 3.25 (3H, m), 3.00-3.65 (5H, m), 3.78 (3H, 
s), 3.78 (2H, d, J=7.8 Hz), 6.25 (1H, m), 6.78 (1H, d, J=15.6 Hz), 6.98 (2H, 
d, J=o.o rizj, /.Z / (Iri, t, J=/.o tiz) 7 /.4o (Zri 7 a, J=o.o rizj, /.o/ (Iri, ursj, /. 
fiQ HH H 1-7 8 V\ 7 \ 7 80 (1H d F-7 4 H:t* 0 04 HH hr<A 10 00 HH hr<^ 


55 


F : 364 ; NMR : 2.15-2.40 (5H, m), 3.11 (2H, t, J=7.3 Hz), 3.13-3.25 (3H, br), 
7.44 (1H, br), 7.80-7.89 (3H, m), 7.92 (1H, d, J=7.3 Hz), 8.35 (1H, Br), 8.76 ( 
1H, d, J=5.4 Hz), 10.75 (1H, brs) 


56 


F : 341 


57 


F : 336 


58 


F : 393 


59 


F : 409 


60 


F : 424 
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01 


F : 413 ; NMR : 1.81-2.12 (8H, m), 2.50 (2H, t, J=7.3 Hz), 2.90-3.01 (3H, m), 
4.11 (2H, t, J=6.3 Hz), 6.95 (1H, dt, 1=1.5, 7.9 Hz), 7.15 (1H, d, J=7.9 Hz), 7. 
25-7.32 (2H, m), 7.42 (1H, dd, J=1.5, 7.9 Hz), 7.64 (1H, d, J=7.3 Hz), 7.70 (1 
H, brs), 7.84 (1H, d, J=7.3 Hz), 9.38 (1H, brs), 12.69 (1H, brs) 


62 


F : 393 ; NMR : 1.74-2.00 (4H, m), 2.22-2.40 (4H, m), 3.02-3.21 (4H, m), 3.51 
(1H, m), 3.66 (2H, d, J=11.7 Hz), 3.98-4.04 (2H, m), 6.90-6.98 (3H, m), 7.26-7 
.33 (2H, m), 7.48 (1H, t, J=7.3 Hz), 7.74-7.92 (2H, m), 7.98 (1H, d, J=7.3 Hz), 
8.73 (1H, brs), 10.79 (1H, brs) 


63 


F : 427 


64 


F : 447 


65 


F : 413 


66 


F : 395 


67 


F : 365 ; NMR : 2.26-2.42 (4H, m), 3.20-3.32 (2H, m), 3.44 (1H, m), 3.75 (2H, 
d, J=11.7 Hz), 4.45-4.52 (2H, m), 6.95-7.05 (3H, m), 7.30-7.37 (2H, m), 7.55 
(1H, t, J=7.3 Hz), 7.84 (1H, brs), 7.93 (1H, d, J=7.3 Hz), 8.04 (1H, d, J=7.3 H 
z), 8.65 (1H, brs), 11.33 (1H, brs). 


68 


F : 420 


69 


F : 457,459 


70 


F : 437 


71 


F : 411 


72 


F : 361 ; NMR : 2.23-2.42 (4H, m), 3.08-3.19 (2H, m), 3.55 (1H, brs), 3.63 (2H 
, d, J=10.8 Hz), 3.93 (2H, t, 1=4.9 Hz), 6.46 (1H, dt, J=6.8, 16.1 Hz), 6.86 (1 
H, d, 1=16.1 Hz), 7.30-7.54 (6H, m), 7.81 (1H, brs), 7.89 (1H, d, J=7.3 Hz), 8. 
00 (1H, d, J=7.3 Hz), 8.69 (1H, brs), 11.19 (1H, brs) 


73 


F : 311 ; NMR : 1.08 (3H, t, 1=7.3 Hz), 2.04-2.18 (2H, m), 2.24-2.34 (4H, m), 
3 06 (2H t 1=10.2 Hz), 3 26 (1H brs), 3 47 (2U d J=ll 7 Hz) 3 95 (2H brs 
), 7.27 (1H, t, 1=7.3 Hz), 7.67 (1H, brs), 7.69 (1H, d, J=7.3 Hz), 7.80 (1H, d, 
1=7.3 Hz), 9.03 (1H, brs), 11.19 (1H, brs) 


74 


F : 399 ; NMR : 2.26-2.43 (4H, m), 3.33 (2H, m), 3.46-3.64 (3H, m), 3.80 (2H, 
d, 1=11.7 Hz), 4.60 (2H, t, 1=4.4 Hz), 7.04 (1H, t, 1=6.8 Hz), 7.25 (1H, d, 1= 
7.3 Hz), 7.37 (1H, dt, J=1.5, 7.8 Hz), 7.49 (1H, dd, 1=1.5, 8.3 Hz), 7.54 (1H, t 
, 1=7.3 Hz), 7.83 (1H, brs), 7.90 (1H, d, J=7.9 Hz), 8.00 (1H, d, J=7.3 Hz), 8. 
67 (1H, brs), 11.42 (1H, brs) 


75 


F : 427 ; NMR : 1.79-2.01 (4H, m), 2.24-2.40 (4H, m), 3.02-3.42 (5H, m), 3.66 
(2H, d, 1=11.7 Hz), 4.11 (2H, t, J=6.3 Hz), 6.97 (1H, dt, 1=1.5, 7.8 Hz), 7.17 ( 
1H, d, 1=8.3 Hz), 7.32 (1H, m), 7.44 (1H, dd, 1=1.5, 7.8 Hz), 7.51 (1H, t, 1=7. 
8 Hz), 7.82 (1H, brs), 7.88 (1H, d, J=7.8 Hz), 8.00 (1H, d, J=7.8 Hz), 8.69 (1 
H, brs) : 10.80 (1H, brs) 


76 


F : 413 ; NMR : 2.20-2.40 (6H, m), 3.04-3.60 (5H, m), 3.70 (2H, d, J=11.7 Hz) 
, 4.12 (2H, t, 1=5.9 Hz), 6.95 (1H, dd, 1=1.9, 7.8 Hz), 6.98-7.06 (2H, m), 7.37 
(1H, t, 1=8.3 Hz), 7.51 (1H, t, 1=7.9 Hz), 7.81 (1H, brs), 7.88 (1H, d, J=8.3 H 
z), 7.98 (1H, d, J=7.9 Hz), 8.68 (1H, brs), 10.95 (1H, brs). 
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: 

77 


F : 447 ; NMR : 2.30-2.43 (6H, m), 3.10-3.64 (5H, m), 3.72 (2H, d, J=11.6 Hz) 

A flft /7I4 1 T— ^ Q Hvl 7 99 ("1 T-T » T— 7 ft H7I 7 «;9 OT4 rl 1—7 ft 14-^ n f 

1H ml 7.84 f 1H, brs), 7.92 (1H, d, J=7.8 Hz\ 8.02 f 1H d J=7 8 Hz) 8 67 1 1 
H, brs), 11.16 (lH.brs) 


78 


F : 404 ; NMR : 2.25-2.43 (6H, m), 3.10-3.32 (4H, m), 3.59 (1H, m), 3.61 (2H, 
d, J=11.7 Hz), 4.14 (2H, t, J=5.8 Hz), 7.13 (1H, t, J=7.3 Hz), 7.30 (1H, d, J= 

7 9 Hz\ 7 53 C1H t J=7 3 Hz) 7 65-7 78 (2H m) 7 83 fTH brO 7 91 HH d 
J=7.3 Hz), 8.02 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.23 (1H, brs) 


79 


F : 331 


80 


F : 447 ; NMR : 2.20-2.42 (6H, m), 3.10-3.28 (4H, m), 3.40 (1H, m), 3.68 (2H, 
d, J=11.7 Hz), 4.25 (2H, t, J=5.9 Hz), 7.13 (1H, t, J=7.3 Hz), 7.30 (1H, d, J= 

7.9 Hz), 7.5Z (In, t, 1=1.5 Hz), 7.ol-7.oo (zH, m), 7.o3 (1H, brs), 7.90 (1H, d, 
J=7.3 Hz), 8.01 (1H, d, J=7.3 Hz), 8.68 (1H, brs), 11.07 (1H, brs). 


81 


F : 393 ; NMR : 2.20 (3H, s), 2.25-2.42 (6H, m), 3.10-3.33 (4H, m), 3.60 (1H, 
m), 3.71 (2H, d, J=12.2 Hz), 4.09 (2H, t, J=5.8 Hz), 6.85 (1H, t, J=7.3 Hz), 6. 
94 (1H, t, J=8.3 Hz), 7.12-7.18 (2H, m), 7.d4 (1H, t, J=7.8 Hz), 7.84 (1H, brs), 
7.92 (1H, d, J=8.3 Hz), 8.03 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.15 (1H, brs 

) 


82 


F : 424 ; NMR : 2.25-2.42 (6H, m), 3.10-3.30 (4H, m), 3.40 (1H, m), 3.70 (2H, 
d, J=12.7 Hz), 4.41 (2H, t, J=5.9 Hz), 7.15 (1H, t, J=7.3 Hz), 7.41 (1H, d, J= 
/.{S HZJ, /.j't (,1M, t, J=/.o riz), /.oy (iri, at, J=1.4, /.4 Jriz^, /.oZ (,1H, brs), /. 
87-7.95 (2H, m), 8.02 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.16 (1H, brs) 


83 


F : 353 ; NMR : 2.21 (2H, t, J=3.4 Hz), 2.25-2.35 (3H, m), 2.65 (2H, t, J=7.3 

Hz), 3.00-3.55 (5H, br), 3.65 (2H, d, J=11.7 Hz), 6.19 (1H, d, J=2.4 Hz), 6.39 

/iTT jj t_ i o t a n ah n (\w m"i n (\^\ a t— 1 n v\~r\ n nr\ n on / 
^iri ; aa, j— j.h tiz^, /.^fu-z.ju v 1 "? m j, /.dd \iri 9 a, j— i.u tiz), /./u-/.yu ^ 

2H, m), 7.94 (1H, d, J=6.8 Hz), 8.74 (1H, br), 10.65 (1H, br) 


84 


F : 303 


85 


F : 364 ; NMR : 1.74 (2H, t, J=7.3 Hz), 1.85-1.92 (2H, m), 1.95-2.09 (3H, m), 
2.28-2.35 (2H, m), 2.60-2.68 (3H, m), 2.85-2.98 (3H, m), 7.23-7.29 (3H, m), 7. 

i;i HH H I— 7 ft H7I 7 C1H hr"\ 7 7R HH H T— 7 t ft 4^ HH rlrl T— 1 

or ^n, a, j — j.o / .oj (in, dtj, i.io ^in, a, j—i.j nzj, o.tj aa, J— x. 
5, 4.4 Hz), 9.33 (1H, s), 12.66 (1H, brs) 


86 


F : 457,459 ; NMR : 2.23-2.43 (6H, m), 3.10-3.25 (4H, rn), 3.61 (1H, m), 3.71 
(2H, d, J=11.7 Hz), 4.19 (2H, t, J=5.9 Hz), 6.93 (1H, m), 7.16 (1H, dd, J=1.0, 
8.3 Hz), 7.37 (1H, m), 7.51-7.62 (2H, m), 7.84 (1H, brs), 7.93 (1H, d, J-8.3 H 
z), 8.05 (1H, d, J=7.8 Hz), 8.67 (1H, brs), 11.23 (1H, brs) 


87 


F : 323 


88 


F : 369 


89 


F : 370 ; NMR : 2.37-2.40 (3H, m), 2.41 (3H, s), 3.10-3.20 (2H, m), 3.42-3.27 ( 
5H, m), 3.61 (1H, br), 3.77 (2H, d, J=11.7 Hz), 7.57 (1H, t, J=7.8 Hz), 7.85 (1 
H, s), 7.93 (1H, d, J=7.8 Hz), 8.04 (1H, d, J=7.8 Hz), 8.60 (1H, br), 8.99 (1H, 
s), 11.41 (1H, brs) 
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90 


F : 437 ; NMR : 2.21-2.42 (6H, m), 3.10-3.33 (4H, m), 3.46 (1H, m), 3.70 (2H, 
d, J=11.8 Hz), 3.85 (3H, s), 4.18 (2H, t, J=5.9 Hz), 7.06 (1H, t, J=7.8 Hz), 7. 
19 (1H, d, J=8.3 Hz), 7.47-7.57 (2H, m), 7.70 (1H, dd, J=1.9, 7.8 Hz), 7.83 (1 
H, brs), 7.91 (1H, d, J=7.8 Hz), 8.02 (1H, d, J=7.8 Hz), 8.69 (1H, brs), 11.04 ( 
1H, brs) 


91 


F : 364 
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(I) (ID 



r 2 :h, &$mu^xteco-{£$mi^i^ 
^um<Dm&. m^nmteG'&frzmm^nz&z: i~4 isw-r^K 

G 1 : jt(i)-X°-Y 2 -Z\ (ii)-X°-Y 3 -Z 3 , (iii)-X°-Y 5 -Z 2 > (hO-X'-Y 1 
-Z\ (v)-X J -Y 4 -Z 3 , (vi)-X'-Y 5 -Z 2 > (vii)-X 2 -Y 6 -Z 3 X(i(viii)-X 2 - 
Y s -Z 2 Tf^$n^)S, 

XO . 

x 1 : c,. 8 7;^u>xteco-c,.7 7;u^u>, 

1/>, co-c 2 .i2T;u^r— i/>xte co-c 2 .,2 1/>, 

Y 1 : CO, N(R 3 ). CON(R 3 )Xli;S&-B\ 

y 2 : co 2 x\t y 1 \zmm.(Dm, 

Y 3 : O. S> N(R 3 )CO, O-CONH, NHC0 2 , NHCONH. NHCSNH, CONHNH, 
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Xte P(0)(OR 3 )(X 
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Y 5 : SO, S0 2 , O-CXh N(R 3 )C0 2 , NHS0 2 Xte NHNHS0 2 , 
Y 6 : Y'Xte Y 4 \Z$m<Dm. 
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>-2--f;i/)^ob 4 ;i/]if^u y >-4--r ;1/}-ih-^ > y-f 5 5 
h, 2-{i-p-(2-^ DD7i;^y]^n e;i.)tf^u v>-4-r ;w-ih--<> 5 ^ 
v*— ;w-4-*;u^=^it5 h\ 2-[i-(3-^i-;i^-2-^D^>-i--r;i/)t°^u >?>-4-< 
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